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Chapman production function
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lonospheric densities and composition
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Table 4.3. Important chemical reactions in the ionosphere (adapted from Schunk,
1983)

1 Of + N2 — NO* + N,
k1 =1.533-107'% — 5.92-107'° (T/300) + 8.60-10~2° (T/300)? ;
300 < T < 1700 K
k1 =2.73-107'® — 1.155-107'® (T/300) + 1.483-10~° (T/300)? ;
1700 < T < 6000 K
20 O" 4+ 02 — 07 + O,
ko =2.82-107'7 — 7.74-107'8 (T/300) + 1.073- 107 (T/300)*
—5.17-107%° (T/300)* 4 9.65 - 10722 (T/300)*; 300 < T < 6000 K

3 O +H = H* + 0, k3= 2.5-10"17yT,
k3=22-10"17yT]

(4 N +0 —  0F + Nz ka=5-10""7 (300/T)

() Ny +0 —  O" + Ny, ks=1-107"7 (300/T)"* ;
T < 1500 K

(6) Ny +0 — NO* + N, ke =1.4-1076 (300/T)%4 ;

T < 1500 K
(n Nt + 0, — NO* + O, k; =2.6-1071°
(8) Nt + Oz —_— O; + N, ks = 3.1 .10716

(9 He® + No — N' + He + N, ko=09.6-10""°

(10) He' + N2 — NI + He, ko =6.4-10"16
(11) He* + 02 — O" + He + O, ki =11-10""
(12) Nf +e — N +N, k12 = 1.8-107"3 (300/7.)°-3°
(13) Of +e — 0 + O, ki3 = 1.6-107'2 (300/T. )"
(14) NO* + e — N +0, kia = 4.2-107'3 (300/7T.)"%°
(15) O +e — 0™ + hv, ks ~ 1.4-107'% (1160/T.)*°

where the reaction constants k; are in [m*s™'], T'~ T, for small ion drift velocities
and T; ~ T),. In the presence of polar electric fields, the temperature in the F region
increases as T[K] ~ Tu[K] + 0.33 % ;[mV /m], where &, = El +inxB (L=
externally applied electric field component perpendicular to the magnetic field B,
iin = neutral gas velocity and B = geomagnetic field vector; see also Section 7.5.2).
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Incoherent Scatter Radar
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Incoherent Scatter Radar
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Incoherent Scatter Radar

9/28/2016

10



UiO ¢ Department of Physics

University of Oslo

Incoherent Scatter Radar

-25 -28@ -15 -1@ -5 @ = 18 15 28 25

kH=z

9/28/2016



UiO ¢ Department of Physics

University of Oslo

EISCAT

9/28/2016

12



UiO ¢ Department of Physics

University of Oslo

Dish

9/28/2016

13



UiO ¢ Department of Physics

University of Oslo

Dish

9/28/2016




UiO ¢ Department of Physics

University of Oslo

Example

9/28/2016

Alilude (km) Alilude gum) Alfifude pm) Aliflude fm)

Radar paramelers

| 1 10"
&0 it I1I |l|| l z
II I| wi El [ 1 IiIII||I| i |I ‘l Ill:ﬂ 1 IIII o' 1]' %
400 i w''E
2
200 El
10|0'—‘“

00:00

4000
e00 g
2000 §
2
m005
o
g
o
=z

a
=1

=]
(AEme)
{,2) Agocyep pug uoy

8

g . m3
fiog
MREEE!
=5
2508
£932
&
a4 ; ; : t =
0000 Q&:00 12:00 18:00 0000

UNIVERSAL TIME
UHF 2

=3
(4] mnEiedus | uo

15



UiO ¢ Department of Physics
University of Oslo

Example

9/28/2016

o |||||||| |||||||

i b

Aliifude fem)

=] =1 =]
3 =
(W] Aysueg uouoe 3

T '.w *"Ev"””'“'- -w Wi

Alfilude fm)

L LR,
Haahlie ,'l |‘! 1
'Iu L 'Ili !

2 A
2 B
3

<]
=]
=1 =1
[y) BnEBdus) Uoe);

Alilude fam)

4] mnEedus) uo)

Alilude (i

L
18:00 ek
L

Radar paramelers

(U Iy

oL 1Bmogy

]
o
[=]
{, 2w fgooiea yug uol

(ST
() sunEedwe)] WA

16



